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BACKGROUND OF THE INVENTION 

The present invention relates generally to a slip-type apparatus for gripping and 
manipulating tubular members, such as drill pipe and bottom-hole assembly components. 
More specifically, the present invention relates to an automated apparatus for 
manipulating pipe members into and out of petroleum wells. 

A typical slip-type apparatus generally comprises a plurality of circumferentially 
spaced slip bodies that can be placed around the locus of a drill pipe or other tubular 
member. The inner sides of the slip bodies carry gripping members, usually in the form 
of teeth, for frictionally engaging the drill pipe or tubular member. The outer sides of the 
slip bodies generally have tapered surfaces that are inclined inwardly from top to bottom. 

In a typical well drilling operation, the slip-type apparatus is secured around the 
pipe member and placed in the portion of the rotary table referred to as the rotary table 
bushing or "bowl." Because the slip bodies can move both longitudinally and radially 
with respect to the bowl, these inclined surfaces serve as camming surfaces. Thus, when 
the weight of the pipe member is set down on the slip-type apparatus, so that it tends to 
move the slip bodies downwardly with respect to the bowl, the camming surfaces urge 
the slip bodies radially inwardly and into tighter engagement with the pipe member. 
Once set, the slips will support the weight of the drill pipe and/or other tubular members 
suspended therefrom. 

In the past, such slip-type devices were manipulated manually by individuals 
working on the rig floor referred to as "roughnecks." The operation of securing the slip- 
type apparatus around the pipe member and in and out of the bowl presented a certain 
degree of danger to the roughnecks - accidents were commonplace. To alleviate this 
dangerous situation, automated "slip pullers" were developed. These devices essentially 
secured the slip-type device around the pipe member and in and out of the bowl without 
direct human intervention. While an improvement over the manual process, the 
automated slip puller did not eliminate risk entirely. 

The automated slip pullers of the prior art were designed such that the devices 
were secured over the rotary table - usually via the drive or "kelly" bushings. Due to the 
unique operation of the prior art devices, the body of the slip pullers extended beyond the 



H: 559721(BZVT02!.DOC) 



-2- 



boundaries of the rotary table below. Such a prior art device is demonstrated^ in FIGS. 1 
(a-c). 

This design presented a potentially dangerous situation. If the rotary table began 
to spin with the automated slip puller attached, that portion of the device that extended 
beyond the boundary of the rotary table would spin as well, causing damage to any 
equipment, or injury to any individual, near the area. The present invention eliminates 
this potentially dangerous situation. 

SUMMARY OF THE INVENTION 

The present invention provides an automated slip pulling apparatus for 
manipulating tubular members, including drill pipe and drill collars. The preferred 
apparatus comprises a slip base, a pulling mechanism pivotally attached to the slip base, 
and at least one cylinder or spring attached to the pulling mechanism. The pulling 
mechanism generally comprises a top arm, at least one bottom arm, and a pull arm, all 
interconnected to the other components and the slip base. Alternative embodiments may 
comprise additional components and/or multiple segments. The entire apparatus is 
releasably attached to a rotary table located over a borehole. 

In a typical well drilling operation, the automated slip puller apparatus is attached 
to a slip assembly that is well known in the prior art. The slips are placed around a drill 
pipe and secured in the rotary table bushing. When the automated slip puller is activated, 
the pulling mechanism removes the slips from the rotary table bushing and from around 
the drill pipe, thereby allowing the drill pipe to be run into or out of the well bore. 
During operation, no portion of the automated slip puller is located outside the boundary 
of the rotary table. Because the entirety of the automated slip puller is located 
substantially within the boundaries of the rotary table, the present invention provides a 
safer working environment than did previous mechanical slip pullers. 

Additional objects and advantages of the invention will become apparent as the 
following detailed description of the preferred embodiment is read in conjunction with 
the drawings which illustrate the preferred embodiment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



FIGS. 1 (a-c) do not represent the present invention but are presented to illustrate 
the prior art. 

FIGS. 2 (a-b) show top views of the automated slip puller assembly of the present 
invention. 

FIG. 3 shows a side view of the automated slip puller assembly of the present 
invention. 

FIG. 4 shows a side view of an alternative embodiment of the automated slip 
puller assembly of the present invention. 

FIGS. 5 (a-d) show the operation of the automated slip puller assembly of the 
present invention from the side view. 

FIGS. 6 (a-c) show the automated slip puller assembly of the present invention 
encased in a protective sheath. 

FIG. 7 shows an exploded view of a slip assembly used in conjunction with the 
present invention. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

An automated slip puller assembly according to the present invention is shown 
generally at FIGS. 2 (a-b) and 3. In a first embodiment, a slip base 1 is mounted on top 
of the rotary table 21 and may be secured thereto via pins (not shown) on the bottom of 
the slip base 1 that mate with the receptacles 19 in the rotary table 21 for the kelly 
bushing, or any other suitable means. In an alternative embodiment, the slip base 1 may 
contain magnets 12 that secure the slip puller to the rotary table 21 and eliminate any 
excessive vibration during operation. The magnets 12 may be utilized solely, or in 
conjunction with the pins previously described. 

The slip base 1 is generally circular and contains a U-shaped cutout that allows 
for the rotary table bushing or bowl 18 to be exposed. The slip base 1 is otherwise 
substantially the same diameter as the rotary table 21. The slip base 1 also comprises a 
vertical extension 17 for connecting additional slip puller components. In the first 
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embodiment, the slip base 1 effectively supports a top arm 2, two bottom arms 3 (only 
one is shown), a pull arm 5, and a pull arm extension 8. This combination of components 
is referred to generally as the pulling mechanism. The pulling mechanism is attached to 
the vertical extension 17 portion of the slip base 1. 

The top arm 2 of the automated slip puller is generally U-shaped and effectively 
mirrors the U-shaped cutout of the slip base 1 . The top arm is located above the bottom 
arms 3, below the pull arm 5, and is secured to the other components via pins or an 
effective equivalent. The top arm 2 may be formed by welding, molding, or any other 
suitable means. The bottom arms 3 are located directly under the top arm and run 
longitudinally and radially parallel to the limb portions 13 of the top arm 2. The bottom 
arms 3 are secured to the slip base 1 and other components via pins or an effective 
equivalent. 

Two slip cylinders 6 and 7 are located between the limb portions 13 of the top 
arm 2 and the bottom arms 3, and connect the top arm 2 and bottom arms 3 via pins or an 
effective equivalent. The slip cylinders 6 and 7 run longitudinally and radially parallel to 
the limb portions 13 of the top arm 2 and the bottom arms 3. The slip cylinders can be 
hydraulic, pneumatic, or similar-type cylinders. The slip cylinders are preferably 
hydraulic cylinders due to the compact design of most commercially available hydraulic 
cylinders. Preferably, the hydraulic cylinders are activated by water. 

In an alternative embodiment represented in FIG. 4, the slip cylinders 6 and 7 are 
replaced by two springs 6a (only one is shown in the view of FIG. 4). As with the slips 
cylinders 6 and 7, the springs 6a connect the top arm 2 and bottom arms 3 via pins or an 
effective equivalent and run longitudinally and radially parallel to the limb portions 13 of 
the top 2 and the bottom arms 3. 

Returning to FIGS. 2 and 3, the pull arm 5 is located at the top of the automated 
slip puller, above the top arm 2. Similar to the top arm 2, the pull arm 5 is effectively U- 
shaped. However, in the preferred embodiment, the base of the "U" is located closer to 
the cutout portion of the slip base 1 when viewing the automated slip puller from above. 
The limbs 14 of the pull arm 5 run longitudinally and radially parallel to the limbs 13 of 
the top arm 2 and bottom arms 3, except for the connective portion 16 located at the end 
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of the limbs 14. This portion of the pull arm 5 is directed downward towards the slip 
base 1 and connects the bottoms arms 3 and top arm 2 to the pull arm 5. 

At the base of the "U" portion of the pull arm 5, is the pull arm extension 8. The 
pull arm extension 8 extends downward from the pull arm 5 and connects the pull arm 5 
to an accommodating link 15 (shown in FIG. 4). The accommodating link 15, in turn, 
connects the pull arm extension 8 to the slips 9. The accommodating link 15 is 
preferably arranged in a configuration that allows for a certain freedom of movement - 
such as a chain link or slotted link configuration. This type of configuration allows for 
varying sizes of slips 9 to rest within the rotary table bushing when placed around a drill 
pipe or other tubular member. This, in turn, avoids placing any strain on the automated 
slip puller from the weight of the tubular member. 

Referring now to FIGS. 5a through 5d, a preferred embodiment of the present 
invention is shown in operation. Referring specifically to FIG. 5a, a slip cylinder 6 is 
shown in an extended position. This position of the slip cylinder 6 places the slips 9 
within the rotary table bushing or bowl. This position is referred to as the "deactivated" 
position. FIGS. 5b and 5c demonstrate the movement of the slip puller as the slip 
cylinder 6 is being manipulated into a retracted position and the slips 9 are removed from 
the bowl and from around a tubular member such as drill pipe (not shown). As the 
figures demonstrate, the bottoms arms 3 and top arm 2 are manipulated effectively 
upward by the slip cylinder 6. As these members are manipulated, the bottom arms 3 and 
the limbs of the top arm 2 remain substantially parallel to each other and effectively form 
a parallelogram. In contrast, the pull arm 5 remains substantially parallel to the slip base 
1. 

Fig 5d shows the slip cylinder 6 in the fully retracted position and the slips 9 
completely removed from the bowl and drill pipe. This position is referred to as the 
"activated" position. In this position, the bottom arm 3 and the limbs of the top arm 2 are 
still substantially parallel to each other (again effectively exhibiting a parallelogram 
geometry), while the pull arm 5 is substantially parallel to the slip base 1 . The pulling 
radius R of the pull arm 5 is shown in FIG. 5a. As the automated slip puller is 
manipulated from the deactivated to the activated position, it is apparent from FIGS. 5 (a- 
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d) that substantially no portion of the apparatus extends beyond the boundaries of the 
rotary table. 

In one embodiment of the invention described above, the slip cylinders 6 and 7 of 
the automated slip puller are operated remotely from the drill floor via a pedal. 
Alternatively, the slip cylinders 6 and 7 of the automated slip puller may be operated 
from the driller's control panel or another suitable location. 

In an alternative embodiment of the invention as shown in FIG. 4, the automated 
slip puller is substantially the same as described above, but is manipulated between the 
activated and deactivated position by one or more springs 6a (only one is shown in FIG. 
4). The spring is biased in an extended position, which results in the automated slip 
puller being biased in the activated position as shown in FIG. 4. When the slips 9 are 
thereafter placed around a tubular member, the weight of the tubular member overcomes 
the natural bias of the springs 6a and places the slips 9 within the rotary table bushing or 
bowl. Once the tubular member is lifted from the bowl, the bias of the springs 6a 
manipulates the automated slip puller back to the activated position and removes the slips 
9 from within the bowl. 

FIGs. 6a and 6c show the automated slip puller of the present invention covered 
by a protective sheath 10 formed of stainless steel, plastic, rubber, or other suitable 
material. When in the deactivated position, the protective sheath 10 protects the 
components of the slip puller from exposure to drilling fluids or other hazardous and/or 
corrosive materials that accompany typical well drilling operations. FIG. 6b shows the 
automated slip puller in the activated position. A protective cover 1 1 shields the bottom 
arms, the top arm, and the slip cylinders from drilling fluids and the like. The protective 
cover 1 1 may be separate from the protective sheath 10 or an integral part thereof. 

Referring now to FIG. 7, a standard set of slips 9 is shown in exploded detail. 
The slips 9 comprise three separate slip segments with hinges connecting the three 
components together. On the interior portion of the slip components are located teeth 20 
for frictionally engaging drill pipe or other tubular members. This configuration has been 
in use for several years and is well known in the prior art. 

The slip configuration shown in FIG. 7 is readily transformable from a manual 
slip type to one compatible with the automated slip puller of the present invention. The 
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handles (not shown) for the slips 9 are removed and the slips 9 are suspended from the 
pull arm extension 8 by connecting the accommodating link 1 5 to a suitable attachment 
point on the central slip segment of the slips 9 (as shown in FIGS 5(a-d)). 

While preferred embodiments of the apparatus have been discussed for the 
purposes of this disclosure, numerous changes in the arrangement and construction of the 
automated slip puller may be made by those skilled in the art. All such changes are 
encompassed within the scope and spirit of the following claims. 
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